US Army Armament Research & Development Center
December 1983 Large Caliber Weapon Systems Laboratory The load was applied in a 120,000 pound universal testing machine set up as a compression test device.
The data recorded was:
1. Total load.
2. Crosshead movement.
3.
Circumferential strain on the exterior of the cylindar.
4. Axial strain on the exterior of the cylinder.
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The first three date iteas were used to calculate the Young's modulus and
Poisson's ratio of the ILTV u,,irg a strength of materials approach. The last item was used to checai assumed condition of zero friction between the steel cylinder and the RTV sample.
DATA REDUCTION
A computer program was written in Fortran 77 to reduce the experimental data. This program performed all required data reduction and checking calculations.
A list of these functions is:
1. The zaro point correction.
2.
Calculate axial strain in the RTV.
3.
Calculate radial strain in the RTV.
4.
Cal-, Alate axial stress in the RTV.
5.
Calculate radial stress in the RTV.
6. Calculate Young's wodulue of the RTV.
7.
Calculate Polsson's ratio of the RTV.
8.
Calculate bulk modulus of the RTV.
9.
Calculate shear modulus of the RTV. 
RESULTS
Figuras 2 and 3 show the basic results that wmer desired. For a further check, the bulk modulus and shear modulus were calculated from the two basic properties.
These results are shown in Figures 4 and 5. There were several other more subjective observations which should be noted.
One early observation was that Ly cast:Lng the samples in the test cylinders, an excellent fit was obtained due to the small shrinkage during curing. This was best displayed by the RTV-660 sample which had to be cooled in a storage freezer before it could be removed. The rest could be carefully slid in or out of the cylinder. This d4monstrated a small gap between the silicone and the steel cylinder which would have to be closed before any radial contact could be achieved. This effect, added to a poor experlmental sensitivity, pruduced a large scatter in the data at Low pressures.
Another observation was the degreQ of extrusion or cutting of the samp!e at the joint between the &teel tube and the end caps. This effect limited the test load on the RTV-660 ample to a low value and established the maximum load for the other samples.
The RTV-680 sample showed no damage due to this problem.
However, in no case was any large damage allowed.
After the test was completed, two of the samples were split in half length.ise to inspect for casting defects. We saw only some minor color variations which ware also visible on the exterior of the specimens. This verified the qmality of the casting procedure which is regularly used at G.E.
Silicone Products.
One detail seems to have produced sorn interesting results, although it did not seem to be important at the time. The first 664 sample was cast from several one pound kits which were about two years old. The second (number 3)
sample was prepared from a fresh 55 pound can. The difference was in the S'' part of the mix which was the smaller quantity. In the older material the pigment had settled out and was very difficult to romix (in the small 0.09 pound bottle), so a small quantity of fresh material was used to make up the ten to one mix ratio, In this case some of the weight of pigment was replaced by reagent chemicals. This produced more cross-linking of the basic polymer than would occur in an accurately mixed material* The extra cross-linking of the polymer produced an increase in Young's modulus and a decrease in
Poisson's ratio. Also noted :n the first sample was a change in the pigment content as evidenced by the slight difference in color when the *.ite 'A' part was mixed with the dark blue 'b' part. To help clarify this point, the pigment serves two purposes. First, it aids the evaluation of the mixing process, and second, it helps preserve a ten to one nixing ratio for many compounds.
DISCUSSION
The first point that should be noted is that there ti little correlation between shore 'A' hardness and either Young's modulus or shear modulus which are closely related. However, there is a correlation between shore hardness and bulk modulus. This should be expected because this type of hardness test
is essentially a compression test in a closed volume. Add to this the nonlinear relation between bulk modulus (B), Young's modulus (K), and
Poisson's ratio (M).
3(1.0 -2.0 M.)
In this case a small change in Polsson's ratio can make a large change in bulk uodulus as Poisson's ratio approaches 0.5. This is the dominant effect. The RTV-664 sample made from older material had more crcss-linking which produced a larger Young's modulus and a smaller Poisson's ratio, which combined to produce a smaller bulk modulus and consequently a small hardness value. This brings up an old question. What do 'hardness' tests actually measure? Summary of important points-
1.
The Young's modulus had a very high value.
2.
The two RTV-664 smples yielded rather different results.
3.
The btlk modulus results seem to be reasonable.
4.
The RTV-660 test was cut off at a lower load because of extrusion around the end caps.
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5.
Two samples were cut in half to check for interior voids and no visible ones more found.
6.
The samples were all removed from the test in one piece. However, the RTV-660 ample had to be chilled to about O'.
7.
The data under 1000 psi pressure was not reliable because of poor sensitivity of the strain masurement.
8. The difference between the two RTV-664 samples was rulated to the age of the material which came from two different lots about two years apart in manufacture.
9.
The shore 'A' hardness correlates with bulk. modulus.
10. Young's modulus and Poisson's ratio are independent properties.
11. There may be a difference In the cross-linking of the two RTV-664 samples.
12.
The difference in color between the two RTV-664 samples was created by settling out of the dark blue pigment in the 'B' component of the older material. In this case some never part 'B' was added to make up the correct weight.
13.
The RTV-680 was not in production at the time of the test, so a small custom lot was nade for our purposes.
14. It is logical that increased cross-linklng would produce a higher Young's modulus end lower Poisson's ratio, but why would this result in a lower bulk modulus and shore hardness? 
